I. INTRODUCTION
By simply splitting the drain or adding two Hall probes an NMOSFET is converted into a magnetic field sensor which is fully compatible with standard Si CMOS technologies [1] . In [2] , a twodimensional (2-D) numerical model of MAGFET's is presented. The Hall factor used in [2] is the one for bulk transport in a single spherical band limited by ionized impurity scattering (r H = 1:93) [3] . This value is already too large for bulk Si [4] and is not applicable in the case of an inversion layer [5] . To obtain quantitative results a realistic Hall factor for the inversion layer of the MAGFET is required. To the best of our knowledge the Hall factor for inversion layers has not yet been evaluated with a microscopic transport model and the aim of this work is to fill this gap. To verify the simulation results the Hall factor is extracted from experiments by matching Hall voltages simulated with a method similar to the one of [2] to measured results of MOS Hall plates.
II. SIMULATION
The Hall factor calculation is based on a microscopic model for transport in quasi-2-D electron gases [6] . The 1D Schrödinger equation is solved self-consistently with the Poisson equation. The multisubband transport model includes scattering by phonons, impurities, and surface roughness. Moreover screening, Pauli's exclusion principle and nonparabolicity are taken into account. The model has been extensively verified and reproduces the experimental data of Takagi et al. [7] .
The Hall factor is calculated in the limit of small electric and magnetic fields (( H B) 2 1, where H is the Hall mobility). The latter restriction allows magnetic fields up to 1T in the investigated temperature range. To evaluate the Hall factor the microscopic relaxation time approximation is used which yields an exact solution of the system of coupled Boltzmann transport equations in the limit of a vanishing electric field [6] , [8] - [10] . The inclusion of a magnetic field perpendicular to the Si/SiO 2 -interface (z-direction) is straight forward and similar to the 3-D case [8] . The resultant Hall factor 
where e is the electron charge, k B T is the thermal energy, n is the subband index, is the valley index, " is the band energy, andk is the wavevector. denotes the microscopic relaxation time, v is the velocity, m is the mass, and f 0 is the Fermi-Dirac distribution. factor are isotropic. All transport parameters of the microscopic model with which the Hall factor was calculated remained as described in [6] . No parameter was modified in order to fit the measured Hall factors.
In Fig. 1 [2] , which includes the third dimension in an analytical approximation and does not account for velocity saturation. Nevertheless the measured drain current is reproduced with an error of less than 7% for a gate voltage of 3.0 V and less than 2.5% otherwise. The Hall factor was extracted by matching the simulated and measured Hall voltage. The results are given in Fig. 2 . The deviations between measured and simulated Hall factors are less than 3.5%. It should be noted that this good agreement is obtained without fitting any parameters of the inversion layer transport model.
In [12] , a Hall factor of 1.92 is used. To obtain good agreement with the respective experimental results an empirical correction is introduced which reduces the Hall factor by a factor of two. The resulting Hall factor of 0.96 agrees considerably well with our results.
IV. CONCLUSION
We have presented the first evaluation of the Hall factor for inversion layers in Si NMOS MAGFET's based on a microscopic transport model. Without any parameter fitting good agreement with experimental results is obtained. The Hall factor is found to be more or less constant for temperatures larger than 200K having a value of about 1.05 in this range of temperatures.
